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ABSTRACT 

A coho salmon, Oncorhynchus kisutch (Walbaum), c r e e l  census was 
conducted a t  two s i tes  on t h e  L i t t l e  Sus i tna  River f o r  t h e  f o u r t h  
consecut ive  year .  An es t imated  14,308 coho were harves ted  i n  18,955 
angler-days of e f f o r t .  Harvest  and e f f o r t  estimates were t h e  h ighes t  
recorded s i n c e  t h e  census program w a s  i n i t i a t e d  i n  1981. The coho 
salmon pe r  hour ha rves t  ra te  f o r  t h e  e n t i r e  r i v e r  w a s  0.20 and ranged 
from 0.51 coho p e r  hour f o r  boa t  ang le r s  which c rossed  Knik A r m  t o  f i s h  
i n  t h e  lower r i v e r ,  t o  0.02 coho p e r  hour f o r  shore  ang le r s  a t  t h e  upper 
r i v e r  f i s h e r y .  Angling e f f o r t  a t  t h e  lower r i v e r  f i s h e r y  has  increased  
942 pe rcen t ,  from 993 angler-days i n  1981 t o  10,344 i n  1984, making i t  
t h e  f a s t e s t  growing segment of t h e  coho s p o r t  f i s h e r y .  This  r a p i d  growth 
i s  a d i r e c t  r e s u l t  of improvements over  t h e  p a s t  2 yea r s  t o  t h e  road 
which accesses  t h i s  po r t ion  of r i v e r .  F ish ing  e f f o r t  is  expected t o  
cont inue  t o  i n c r e a s e  s u b s t a n t i a l l y  as a d d i t i o n a l  improvements are 
completed. Coho spawning escapement w a s  es t imated  by h e l i c o p t e r  and 
f o o t  surveys a t  20,990, t h e  l a r g e s t  escapement s i n c e  surveys were 
i n i t i a t e d  i n  1978. The t o t a l  i n - r ive r  r e t u r n  w a s  es t imated  a t  35,298 
coho. 

Two t agging  programs u t i l i z i n g  j a w  t a g s  and low frequency r a d i o  t r ans -
mitters were conducted i n  t h e  lower r i v e r  t o  monitor migra t ion  move-
ments. L e s s  than  10 percent  of t h e  coho r a d i o  tagged when re -en ter ing  
f reshwater  migrated upstream t o  known spawning areas. Over 7 1  percent  
of t h e  coho r a d i o  tagged a f t e r  r e a d j u s t i n g  t o  t h e  f reshwater  environment 
migrated i n t o  t h e  spawning a rea .  Coho salmon j u s t  re -en ter ing  f r e sh -
water are undergoing osmoregulatory stress and may be unable  t o  su rv ive  
t h e  a d d i t i o n a l  stress as soc ia t ed  wi th  radio- tagging procedures .  Capture 
and tagging  techniques  dur ing  t h i s  per iod  should be  designed t o  minimize 
handl ing stress. 
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BACKGROUND 

Coho salmon s tocks  of t h e  nor thern  Cook I n l e t  a r ea  experienced d e c l i n e s  
t o  very low l e v e l s  i n  t h e  e a r l y  1970's. An i n t e n s e  commercial f i s h e r y  
ha rves t  i n  Cook I n l e t  and p o s s i b l e  h a b i t a t  degrada t ion  o r  l o s s  are 
probable  f a c t o r s  a s soc ia t ed  wi th  t h e s e  dec l ines .  S ince  coho salmon run 
t iming through t h e  commercial f i s h e r y  i n  Cook I n l e t  co inc ides  wi th  t h a t  
of a l l  o t h e r  s p e c i e s  except  chinook salmon, i t  is  d i f f i c u l t  t o  s p e c i f i c -  
a l l y  manage coho salmon by manipulat ion of t h e  mixed s tocked commercial 
f i s h e r y . 
Therefore ,  management techniques,  have been conducted p r imar i ly  through 
t h e  r e g u l a t i o n  of t h e  s p o r t  f i s h e r i e s .  Various techniques t h a t  a r e  used 
inc lude :  p r o t e c t i o n  of known spawning areas; r e s t r i c t i o n  t o  weekend-
only f i s h i n g ;  r e g u l a t i o n  of methods and means; and emergency c l o s u r e s  
when runs  appear below average. A s  a r e s u l t  of t h e s e  s t r i n g e n t  regula-  
t i o n s  and more favorable  environmental  cond i t ions ,  t h e  nor thern  Cook 
I n l e t  coho salmon popula t ions  began t o  i n c r e a s e  s u b s t a n t i a l l y  i n  1975. 

A s  t h e  nor thern  Cook I n l e t  coho s t o c k s  inc reased ,  s o  too  d i d  s p o r t  
f i s h i n g  e f f o r t  and ha rves t  i n  t h e  numerous f reshwater  streams of t h e  
Matanuska-Susitna Valley.  Data from t h e  Statewide Harvest  Study 
(Mi l l s ,  1979-1984), an annual pub l i ca t ion  of s p o r t  f i s h i n g  e f f o r t  and 
ha rves t  by area, i n d i c a t e  f i s h i n g  e f f o r t  has  increased  49% from 1977 t o  
1983 wi th in  t h e  Knik A r m  and east  s i d e  Sus i tna  River areas. Coho salmon 
ha rves t  estimates over  t h e  same per iod  have f l u c t u a t e d  from 10,075 i n  
1977, r i s i n g  t o  26,400 i n  1980 and f a l l i n g  t o  9,819 i n  1983. 

There a r e  approximately 25 s t reams w i t h i n  t h e s e  areas t h a t  p r e s e n t l y  
suppor t  a s p o r t  f i s h e r y  f o r  coho salmon. The most important s t ream 
w i t h i n  t h e s e  areas and probably wi th in  t h e  e n t i r e  nor thern  Cook I n l e t  
a r e a  i s  t h e  L i t t l e  Sus i tna  River.  According t o  Statewide Harvest  Study 
d a t a ,  t h e  L i t t l e  Sus i tna  i s  t h e  second l a r g e s t  producer of f reshwater  
caught coho salmon i n  t h e  s ta te .  Only t h e  Kenai River  has  a l a r g e r  coho 
h a r v e s t .  The L i t t l e  Sus i tna  provides  an excep t iona l  oppor tuni ty  t o  
ha rves t  coho i n  an a e s t h e t i c a l l y  p l eas ing  manner, and t h e  waterway's 
phys i ca l  f e a t u r e s  w i l l  accommodate s u b s t a n t i a l  r e c r e a t i o n a l  u se  without  
excess ive  congest ion.  More than 70 m i l e s  of r i v e r  are a v a i l a b l e  t o  
f i s h i n g  by boa t .  L i t t l e  Sus i tna  coho are among t h e  l a r g e s t  i n  no r the rn  
Cook I n l e t  and are t h e r e f o r e  h ighly  p r i zed  by s p o r t  ang le r s .  A d e t a i l e d  
d e s c r i p t i o n  of t h e  r i v e r  and t h e  e x i s t i n g  coho s p o r t  f i s h e r y  was 
presented  by Bentz (1983). 

The Statewide Harvest  Survey shows t o t a l  angl ing  e f f o r t  on t h e  L i t t l e  
Sus i tna  has  increased  221% over 7 y e a r s  from 11,063 angler-days i n  1977 
t o  35,477 angler-days i n  1983. During 1983, t h e  L i t t l e  Sus i tna  
sus t a ined  t h e  second h ighes t  f i s h i n g  e f f o r t  occur r ing  i n  f reshwater  i n  
t h e  s ta te ,  surpassed only by t h e  Kenai River.  Most of t h i s  increased  
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e f f o r t  is  a d i r e c t  r e s u l t  of improvements dur ing  t h e  p a s t  2 years t o  t h e  
road'  t h a t  accesses  t h e  lower r i v e r .  S u b s t a n t i a l  i n c r e a s e s  i n  f i s h i n g  
e f f o r t  are expected t o  cont inue  as access  road improvements a r e  
completed and o the r  support  f a c i l i t i e s  such a s  campgrounds and boat  
launch s i t e s  are cons t ruc ted .  

Coho salmon ha rves t  estimates have a l s o  r i s e n  d rama t i ca l ly  from 3,415 
i n  1977 t o  7,116 i n  1982--a 108% inc rease .  Harvest  i n  t h e  
L i t t l e  Sus i tna  dec l ined  t o  2,835 coho i n  1983, t h e  lowest s i n c e  t h e  
Statewide Harvest  Survey w a s  i n i t i a t e d  i n  1977. 

The importance of t h e  L i t t l e  Sus i tna  River  and i t s  p o t e n t i a l  f o r  recrea-  
t i o n  and f i s h i n g  o p p o r t u n i t i e s  w a s  acknowledged by t h e  Department of 
N a t u r a l  Resources when they included and granted  i t  s p e c i a l  p r o t e c t i v e  
s t a t u s  i n  t h e  Land Use Plan f o r  Publ ic  Land i n  t h e  Willow Sub-Basin 
(Dept. of Na tu ra l  Resources,  1982). These land use  gu ide l ines  emphasize 
r e t e n t i o n  of a l l  pub l i c  lands  w i t h i n  t h e  L i t t l e  Sus i tna  c o r r i d o r ,  w i th  
f i s h  and w i l d l i f e  r e c r e a t i o n  as t h e  primary land uses .  

The va lue  placed on t h i s  system a s  a high q u a l i t y ,  p roduct ive  s p o r t  
f i s h e r y  i s  - r e f l e c t e d  i n  t h e  -P lan  f o r  Supplemental Product ion of Salmon 
and Steelhead f o r  Cook I n l e t  Recrea t iona l  F i s h e r i e s  (A.D.F.& G . ,  1981). 
This  p l an  l i s t s  a coho s tock  enhancement program on t h e  L i t t l e  Sus i tna  
as t h e  number one p r i o r i t y .  I n  response t o  t h i s  p r i o r i t y ,  t h e  F i s h e r i e s  
R e h a b i l i t a t i o n ,  Enhancement, and Development (F.R.E.D.) D iv i s ion  began a 
brood s tock  enhancement and egg t ake  program i n  1981, w i th  3,113 eggs 
c o l l e c t e d .  The eggs were incubated a t  t h e  Big Lake Hatchery complex and 
n e a r l y  3,000 coho f r y  were r e l e a s e d  i n t o  t h e  r i v e r  i n  1982. This  
program w a s  expanded i n  1982, when 500,800 eggs were taken  from L i t t l e  
Sus i tna  coho and t h e  f r y  r e l eased  i n  1983. During 1983, 547,000 coho 
eggs were c o l l e c t e d  and t h e  f r y  were r e l eased  i n t o  t h e  system i n  1984. 
An a d d i t i o n a l  56,000 eggs were taken  and are being incubated a t  t h e  For t  
Richardson Hatchery f a c i l i t i e s .  These f i s h  w i l l  be r a i s e d  t o  smolt s i z e  
f o r  release i n  1985. Over 2 m i l l i o n  eggs were taken from L i t t l e  Sus i tna  
coho i n  1984. The Big Lake Hatchery rece ived  1.35 m i l l i o n  eggs which 
w i l l  be r a i s e d  t o  f r y  and r e l eased  i n  1985. The remaining 675,000 eggs 
were t r anspor t ed  t o  t h e  For t  Richardson Hatchery and w i l l  be  r a i s e d  t o  
smolt  s i z e  f o r  release i n  1986. 

A s t a t i s t i c a l l y  designed coho salmon c r e e l  census was i n i t i a t e d  i n  1981 
and expanded during 1982 t o  determine ha rves t  and e f f o r t  estimates f o r  
t h i s  r a p i d l y  expanding f i s h e r y .  This  expanded census program has  
cont inued through 1984. I n  a d d i t i o n  t o  t h e  creel  census program, a l i f e  
h i s t o r y  s tudy w a s  i n i t i a t e d  i n  1982 t o  i d e n t i f y  va r ious  a s p e c t s  of t h e  
L i t t l e  Sus i tna  coho salmon a d u l t  popula t ion  which included: run t iming 
and movement through t h e  s p o r t  f i s h e r y ;  migra t ion  rates and important 
ho ld ing  areas; and d i s t r i b u t i o n  and magnitude of spawning. 

To accomplish t h e s e  o b j e c t i v e s  t h e  s tudy  was d iv ided  i n t o  t h r e e  
segments. 

Two cap tu re  and release tagging  programs were conducted s imultaneously,  
beginning i n  mid-July. Adult coho salmon were captured i n  t h e  lower 
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-river where sport fishing effort began. The majority of these fish were 
tagged with a numbered jaw tag and released. Run timing and migration 
rate estimates were determined by recapture of these fish in the 
upstream sport fishery and monitored by the two creel census programs. 

A second group of adult coho salmon were tagged with a numbered jaw tag 

and a low frequency radio transmitter prior to release. Upstream 

migration of these radio-tagged fish was monitored with radio receivers. 

Rates of migration through the sport fishery were determined, and 

important holding or milling areas and mainstream and tributary spawning 

areas were identified. 


The third segment of this coho life history study involved escapement 
surveys at major spawning areas to enumerate the spawning population. 
Recovery of radio-tagged fish was also attempted for examination of 
tagging effects on the fish and to determine if these fish had spawned 
successfu1ly. 
Table 1 lists all species mentioned in this report and Figure 1 is a map 
of the study area. 

RECOMMENDATIONS 


1. 	 The coho salmon creel census should be continued at the Burma Road 
and Parks Highway to determine angler effort and harvest. 

2. 	 Coho salmon life history studies should be continued to determine 
run timing and migration rates through the sport fishery. 

3 .  	 Escapement counts by helicopter and foot surveys should be 
continued for development of management plans and to establish the 
aerial efficiency for counting coho salmon. 

OBJECTIVES 


1. 	 To determine abundance, distribution and run timing of 
coho salmon in the Little Susitna River from July to 
October. 

2. 	 To determine harvest levels and fishing effort for coho 
salmon between July and September and identify various 
biological characteristics of the population. 

3 .  	 To make recommendations for proper management of the wild 
stock and identify potential enhancement opportunities. 

TECHNIQUES USED 


Creel Census Program 


The Little Susitna coho salmon creel census was statistically designed 

to estimate harvest and effort. Since the area open to coho salmon 
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I 

Table 1. L i s t  of common names, s c i e n t i f i c  names and abbrevia t ions .  

Common Name S c i e n t i f i c  Name and Author Abbreviation 

Chum salmon Oncorhynchus keta (Walbaurn) cs 

Coho salmon Oncorhynchus kisutch (Walbaum) ss 

Pink salmon Oncorhynchus gorbuscha (Walbaum) PS 

Sockeye salmon Oncorhynchus nerka (Walbaum) RS 

Chinook salmon Oncorhynchus tshawytscha (Walbaum) KS 
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Knik A r m  

F i g u r e  1. S tudy  area map of the Little S u s i t n a  River .  
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f i s h i n g  on the  L i t t l e  Sus i tna  River encompasses 70 r i v e r  m i l e s ,  i t  was 
necessary t o  conduct a c r e e l  census a t  both major access  p o i n t s  which 
a r e  4 2  r i v e r  miles a p a r t .  These access p o i n t s  a r e  r e f e r r e d  t o  through-
out  t h i s  r epor t  as t h e  Burma Road and Parks Highway, which access  t h e  
lower and upper r i v e r  f i s h i n g  areas, r e spec t ive ly .  Catch and e f f o r t  
estimates were c a l c u l a t e d  s e p a r a t e l y  f o r  each access  po in t  and then 
summed. 

The census a t  t h e  Burma Road access  s i t e  was conducted from Ju ly  1 4  
through September 6. The sampling day was d iv ided  i n t o  four  4-hour 
per iods  between t h e  hours  of 6:OO a m  and 1O:OO pm. S ix  random, pre-
s e l e c t e d  per iods  were sampled dur ing  4 weekdays of each week. Three 
pe r iods  were sampled on each weekend day and hol iday .  

Angler counts  by f o o t  were no t  conducted a t  t h e  Burma Road access  s i te  
because t h e  ma jo r i ty  of shore  a n g l e r s  began f i s h i n g  o u t s i d e  t h e  es tab-  
l i s h e d  count area. This  r e s u l t e d  i n  i n c o r r e c t  e s t ima tes  of t o t a l  
f i s h i n g  e f f o r t  and ha rves t .  A l l  completed a n g l e r s  were interviewed as 
they e x i t e d  t h e  f i s h e r y  a t  t h e  access  s i t e  and a d i r e c t  expansion w a s  
u t i l i z e d  t o  gene ra t e  these  estimates. Angler counts  and in t e rv i ews  were 
conducted by boa t  from t h e  Burma Road access s i t e  t o  e s t ima te  h a r v e s t  
and e f f o r t  by a n g l e r s  t h a t  boated ac ross  t h e  marine waters of Knik A r m  
from Anchorage and f i shed  i n  t h e  lower r i v e r ,  4 t o  12  miles below t h e  
access  s i te .  These boa t  counts  were conducted a t  randomly s e l e c t e d  
t i m e s  f i v e  times weekly. 

The census a t  t h e  Parks Highway access s i t e  w a s  conducted from J u l y  28 
through September 6 a t  t h r e e  l o c a t i o n s .  The sampling day w a s  i d e n t i c a l  
t o  t h a t  used a t  t h e  Burma Road. Ten random, p re se l ec t ed  pe r iods  were 
sampled dur ing  weekdays of each week, whi le  four  pe r iods  were sampled on 
each weekend day and hol iday .  Randomly scheduled ang le r  counts  w e r e  
conducted dur ing  sampling pe r iods  w i t h i n  areas t h a t  rece ived  t h e  
g r e a t e s t  f i s h i n g  i n t e n s i t y .  

Only completed a n g l e r s  were interviewed a t  t h e  two access sites. 
Information c o l l e c t e d  from ang le r s  included:  number of hours f i shed ;  
number, s p e c i e s  and sex of f i s h  caught;  and whether they were boat o r  
shore  ang le r s .  Boat type  and motor s i z e  information w a s  a l s o  c o l l e c t e d  
from boat  a n g l e r s ,  as w e l l  as whether they t r a v e l e d  i n  a p r i v a t e  o r  
c h a r t e r  boat .  A l l  coho salmon were weighed t o  t h e  n e a r e s t  0.1 pound and 
measured from t i p  of snout  t o  f o r k  of t a i l  and from mid-eye t o  fork.  
Both measurements were recorded t o  t h e  n e a r e s t  0.5 cm. 

A l l  a n g l e r s ,  both completed and incompleted,  who boated ac ross  Knik A r m  
t o  f i s h  i n  t h e  lower r i v e r  were interviewed dur ing  t h e  downstream angler  
coun t s ' f rom t h e  Burma Road. Only number of hours  f i s h e d  and number and 
s p e c i e s  of f i s h  caught were c o l l e c t e d  t o  estimate ha rves t  and e f f o r t  f o r  
t h i s  'group of ang le r s .  Coho salmon harves ted  by t h e s e  a n g l e r s  were n o t  
p h y s i c a l l y  examined t o  o b t a i n  b i o l o g i c a l  information because of t h e  
inconvenience caused by census personnel  boarding boa ts .  
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L i f e  H i s t o r v  S t u d i e s  

An aluminum f i s h w h e e l  and hook and l i n e  methods were u t i l i z e d  t o  c a p t u r e  
a d u l t  coho salmon f o r  t h e  j a w  t a g g i n g  program. The f i s h w h e e l  d e s i g n  was 
s imi l a r  t o  f i s h w h e e l s  used on t h e  S u s i t n a  River t o  c a p t u r e  a d u l t  salmon 
(A.D.F. & G . ,  Phase I F i n a l  D r a f t  Repor t ,  Adult  Anadromous F i s h e r i e s  
P r o j e c t ,  1981).  Each of t h e  two b a s k e t s  had an average l e n g t h ,  wid th  
and depth  of 6 .0 ,  5.0 and 2 . 3  f e e t ,  r e s p e c t i v e l y .  The f i shwheel  was 
equipped w i t h  an a d j u s t a b l e  a x l e  which allowed t h e  b a s k e t s  and paddles  
t o  be r a i s e d  o r  lowered accord ing  t o  f l u c t u a t i o n s  i n  water depth .  

The wheel w a s  l o c a t e d  8 m i l e s  below t h e  Burma Road access s i t e  a t  r i v e r  
m i l e  (R.M.) 20. Fishwheel o p e r a t i o n s  began on J u l y  11 and cont inued  
through August 20. Captured coho were removed from t h e  f i shwheel  
h o l d i n g  tank  w i t h  a l a n d i n g  n e t .  While immobilized i n  t h e  n e t ,  t h e  s e x  
was determined and a numbered jaw t a g  w a s  clamped w i t h  p l i e r s  around t h e  
m a x i l l a r y  bone of t h e  upper j a w .  The f i s h  were t r a n s f e r r e d  immediately 
t o  a recovery  t a n k  and h e l d  from 2 t o  6 h o u r s  f o r  o b s e r v a t i o n  p r i o r  t o  
release. Coho salmon caught  by hook and l i n e  were c a p t u r e d  a t  t h e  
f i s h w h e e l  s i t e .  The f i s h  w a s  l anded ,  t h e  hook removed and t h e  f i s h  
p l a c e d  immediately i n t o  t h e  f i s h w h e e l  h o l d i n g  tank .  J a w  t a g g i n g  
procedures  f o r  coho caught  by hook and l i n e  were i d e n t i c a l  t o  coho 
c a p t u r e d  by t h e  f i shwheel .  

Coho salmon tagged w i t h  b o t h  numbered j a w  t a g s  and a low frequency r a d i o  
t r a n s m i t t e r  were captured  a t  R.M. 20 by f i s h w h e e l  o r  hook and l i n e  from 
J u l y  20 through August 4. The Smith-Root low frequency r a d i o  t e l e m e t r y  
equipment and tagging  t e c h n i q u e s  used are d e s c r i b e d  i n  d e t a i l  by Bentz 
(1983).  Esophageal i m p l a n t s  were u t i l i z e d  e x c l u s i v e l y  d u r i n g  t h i s  
y e a r ' s  s t u d y .  A l l  of t h e  coho were a n e s t h e t i z e d  p r i o r  t o  t r a n s m i t t e r  
i n s e r t i o n .  A f t e r  t a g g i n g ,  t h e  f i s h  were p l a c e d  i n  t h e  recovery  t a n k  and 
h e l d  f o r  o b s e r v a t i o n  f o r  5 t o  12 h o u r s  t o  observe  any pos t -capture  
stress m o r t a l i t y .  P a r k e r ,  e t .  a l .  (1959) recorded  m o r t a l i t y  ra tes  
between 34 and 52% f o r  t r o l l - c a u g h t  coho i n  marine w a t e r s .  Cause of 
d e a t h  w a s  a t t r i b u t e d  t o  e l e v a t e d  blood l a c t a t e  l eve ls  which peaked 2 t o  
3 h o u r s  a f t e r  c a p t u r e .  M o r t a l i t y  w a s  s u b s t a n t i a l l y  complete  by t h e  end 
of 6 hours .  

A second group of coho were c a p t u r e d  by hook and l i n e  a t  R.M. 31 f o r  
r a d i o  t a g g i n g  on August 15. A f t e r  t h e  f i s h  were landed and t h e  hook 
removed, they  were p laced  i n  an 8 f t  x 3 f t  h o l d i n g  pen f o r  approxi-
mate ly  1 hour p r i o r  t o  tagging .  Tagging procedures  were i d e n t i c a l  t o  
t h o s e  a t  t h e  f i shwheel .  A f t e r  t a g g i n g ,  t h e  coho were al lowed t o  recover  
i n  t h e  h o l d i n g  pen f o r  3 h o u r s  p r i o r  t o  release. 

M i g r a t i o n a l  movements were monitored u s i n g  r a d i o  r e c e i v e r s  from J u l y  21 
through September 26. Tracking  i n  t h e  lower r iver  (R.M. 20-35) w a s  
conducted d a i l y  by b o a t  t o  de te rmine  upstream movement. Low l e v e l  
f l i g h t s  were a l s o  conducted twice weekly t o  t r a c k  coho as t h e  f i s h  
d i s t r i b u t e d  themselves  throughout  t h e  r iver.  Two a u t o m a t i c  d a t a  l o g g e r s  
were o p e r a t e d  c o n t i n u o u s l y  d u r i n g  t h e  t r a c k i n g  p e r i o d  and p r i n t o u t  t a p e s  
w e r e  checked d a i l y  t o  i d e n t i f y  passage  of radio- tagged coho. One d a t a  
l o g g e r  w a s  l o c a t e d  approximately 1 m i l e  below t h e  f i s h w h e e l  t a g g i n g  
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s i te  (R.M. 19) t o  record  radio-tagged coho moving downstream a f t e r  
r e l e a s e .  The o t h e r  d a t a  logger  w a s  loca ted  9 mi l e s  above t h e  f ishwheel  
(R.M. 29) t o  monitor upstream migrat ion.  

L i t t l e  Sus i tna  River coho salmon spawning popula t ions  were enumerated 
wi th in  e s t a b l i s h e d  index areas on September 26 by f o o t  and h e l i c o p t e r  
surveys f o r  comparative counts.  

F INDINGS 

Cree l  Census Program 

The t o t a l  coho salmon s p o r t  ha rves t  a t  t h e  L i t t l e  Sus i tna  River i n  1984 
was es t imated  a t  14,308 f i s h  wi th  18,955 angler-days of e f f o r t  
(Table 2) .  Harvest  per  hour and angler-day averaged 0.20 and 0.75, 
r e s p e c t i v e l y .  The 1984 coho h a r v e s t  increased  383% over  t h e  1983 
ha rves t  of 2,965 (Bentz, 1984), whi le  t o t a l  e f f o r t  i n  1984 rose  146% 
from 7,720 angler-days es t imated  dur ing  t h e  1983 census (Table 3 ) .  The 
1984 ha rves t  and e f f o r t  e s t ima tes  are t h e  h ighes t  recorded s i n c e  1981, 
when coho salmon ha rves t  l e v e l s  were f i r s t  es t imated  through t h e  c r e e l  
census program. The average coho salmon ha rves t  per  hour from 1981 
through 1984 a t  t h e  L i t t l e  Sus i tna  was 0.19. This  ca t ch  ra te  compares 
favorably  wi th  o t h e r  coho salmon f i s h e r i e s  i n  s o u t h c e n t r a l  Alaska. 
Wallis and Hammarstrom (1984) r epor t ed  an average coho ha rves t  pe r  hour 
of 0.13 f o r  t h e  Kenai River  from 1976 through 1982. Catch ra tes  on t h e  
Deshka River averaged 0.05 and 0.19 coho p e r  hour i n  1977 and 1978, 
r e s p e c t i v e l y  (Kubik and Wadman, 1979). 

Anglers a t  t h e  Burma Road access s i t e  harves ted  8,575 coho salmon during 
10,344 angler-days,  which r e p r e s e n t s  59.9 and 54.6% of t h e  r i v e r ’ s  t o t a l  
h a r v e s t  and e f f o r t ,  r e spec t ive ly .  Harvest  per  hour and angler-day w a s  
0.21 and 0.83, r e s p e c t i v e l y .  Of t h e  t o t a l  e f f o r t  and ha rves t  expended 
i n  t h e  Burma Road a r e a ,  shore  ang le r s  f i shed  6,319 days and harves ted  
2,870 coho. Coho ha rves t  per  hour was 0.13. Boat ang le r s  harves ted  
5,705 coho i n  4,025 angler-days a t  a ha rves t  per  hour of 0.30. Included 
i n  these  estimates are a n g l e r s  which boated from t h e  Parks Highway, 
42 r i v e r  m i l e s  above t h e  Burma Road. These ang le r s  harves ted  163 o r  
1.1% of t h e  r i v e r ’ s  t o t a l  coho ha rves t  dur ing  449 angler-days,  which is  
2.4% of t h e  t o t a l  e f f o r t .  Coho ha rves t  pe r  angler-day and hour w a s  
0.36 and 0.10, r e spec t ive ly .  F ish ing  e f f o r t  has  increased  125% from 
200 angler-days i n  1982 (Bentz,  1983) f o r  t h i s  type  of ang le r .  However, 
due t o  l a r g e r  i n c r e a s e s  i n  e f f o r t  a t  t h e  Burma Road f i s h e r y ,  t h e  
percentage of t h e  t o t a l  r i v e r ’ s  e f f o r t  has  decreased from t h e  3.9% 
recorded i n  1983 (Bentz, 1984). 

Boat a n g l e r s  a t  t h e  Burma Road u t i l i z e d  s i x  d i f f e r e n t  boa t  types  i n  1984 
(Table 4) .  The most popular  type  w a s  a s m a l l ,  l i gh twe igh t  boat  powered 
by an outboard motor w i t h  a p r o p e l l e r ,  w h i c h  w a s  used by 76% of the boat 
ang le r s .  Sixty-seven percent  of t h e s e  outboard motors w e r e  less than 
16 horsepower. Anglers which boated from t h e  Parks Highway t o  t h e  Burma 
Road used fou r  d i f f e r e n t  boa t  types.  The two predominant types  were 
canoes (52.3%) and boa t s  powered by an outboard motor w i th  a p r o p e l l e r  
(34.4%). F i f ty - th ree  percent  of t h e s e  ang le r s  f l o a t e d  i n  canoes o r  
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Table 2. Harvest and e f f o r t  d a t a  of t h e  L i t t l e  Sus i tna  River s p o r t  f i s h e r y  f o r  coho salmon i n  1984. 

Shore 
WD** 

Burma Road 

WE W 
Boat 

WE 

Anchorage* 
Boat 

WD WE W 

Parks Highway 
Shore Boat 

WE W WE TOTAL 

Harvest 1,636 1,234 3,125 2,580 2,319 2,226 141 76 473 4 98 14,308 

Effo r t -

IHours Fished 

Angler-Days 

3.40 

3,493 

3.60 

2,826 

4.80 

1,872 

4.80 

2,153 

4.20 

887 

5.30 

987 

1.90 

2,663 

2.10 

1 , 7 7 2  

5.00 

1,182 

4.90 

1,120 18,955 

3.70 

FishlHour 0.14 0.12 0.35 0.25 0.62 0.43 0.03 0.02 0.08 0.09 0.20 

FishfAngler-Day 0.47 0.44 1.67 1.20 2.61 2.26 0.05 0.04 0.40 0.44 0.75 

I 

I 

* 
** WD means Weekday. 

WE means Weekend. 

Anglers from Anchorage t h a t  boated a c r o s s  Knik A m  during high t i d e  t o  f i s h  in t he  lower po r t ion  of t h e  r i v e r .  



Table 3. L i t t l e  Susitna River coho salmon harvest ,  e f f o r t  and catch per 
un i t  e f f o r t ,  

Harvest 

Effort-
Angler-Days 

x' Hours 
Fished 

Fish/Hour 

Fish /  
Ang1er-Day 

Year 

1981 

1982 

1983 

1984 


1981 

1982 

1983 

1984 


1981 

1982 

1983 

1984 


1981 

1982 

1983 

1984 


1981 

1982 

1983 

1984 


1981-1984. 

Burma Road 

Anglers* 


1,379 
2,580 
1,598 
8,575 

993 

2,262 

3,639 


10,344 

4.5 
4.1 
4.4 
4.0 

0.31 
0.28 
0.10 
0.21 

1.39 
1.14 
0.44 
0.83 

Anchorage 

Anglers 


3,100 
1,817 
1,031 
4,545 

1,673 
1,087 
1,148 
1,874 

4.8 
4.8 
6.2 
4.8 

0.38 
0.35 
0.15 
0 .51  

1.85 
1.67 
0.90 
2.43 

Parks Highway 
Ang1ers* 

743 

2,911 


336 

1,188 


1,714 
5,317 
2,933 
6,737 

2.6 
3.6 
3.0 
3.0 

0.17 
0.15 
0.04 
0.06 

0.43 
0.55 
0.11 
0.18 

Total 

Ang1ers 


5 , 2 2 2  
7,308 
2,965 

14,308 

4,380 
8,666 
7,720 

18,955 

4.3 
4.0 
4.1 
3.7 

0.31 
0.21 
0.09 
0.20 

1.19 
0.84 
0.38 
0.75 

* Includes both shore and boat anglers .  
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Table  4 .  Percentage  of a n g l e r s  u t i l i z i n g  d i f f e r e n t  c h a r t e r e d  and p r i v a t e  boa t  
t y p e s  on t h e  L i t t l e  S u s i t n a  River  i n  1984. 

Burma Road 
Ang lers P a r k s  

Anchor age  Burma Road from t h e  Highway 
Boat Type Anglers  Anglers  P a r k s  Highway Anglers  

P r i v a t e  Boats  

Inbrd .  Jet 24.1 1.8 0 3.7 

Outbrd. Prop 48.8 76.0 34.4 8.7 

Outbrd. Jet 27.1 13.8 9.4 42.8 

Airboat  0 0.5 0 2.2 

Canoe 0 7.3 52 .3  1.6 

R a f t  0 0.6 3.9 1.0 
-

TOTAL 100.0 100.0 100.0 60.0 

C h a r t e r  Boats  

Outbrd. J e t  0 39.6 

Airboat  0 0.4 
-

TOTAL 0 40.0 
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i n f l a t a b l e  r a f t s  without  motors and achieved ha rves t  rates of 0.37 and 
0.11 coho per  angler-day and hour ,  r e spec t ive ly .  The remaining 47% of 
t h e  a n g l e r s  u t i l i z e d  boa t s  powered by outboard motors wi th  p r o p e l l e r s  o r  
j e t  u n i t s .  Eighty-three percent  of t h e  motors used were less than 
16 horsepower. Harvest rates f o r  motorized ang le r s  were es t imated  a t  
0.36 coho per  angler-day and 0.09 coho per  hour ,  s l i g h t l y  less than t h e  
ha rves t  ra tes  f o r  non-motorized ang le r s .  

Anglers t h a t  crossed Knik Arm from Anchorage during h igh  t i d e s  t o  f i s h  
i n  t h e  lower r i v e r  harves ted  4,545 coho salmon dur ing  1,874 angler-days,  
31.8 and 9.9% of t h e  e n t i r e  r i v e r ' s  r e s p e c t i v e  ha rves t  and e f f o r t  
t o t a l s .  Coho ha rves t  per  hour and angler-day was 0.51 and 2.43 respec- 
t i v e l y ,  which w a s  t h e  h ighes t  ha rves t  ra te  achieved by any group of 
a n g l e r s  on t h e  L i t t l e  Sus i tna  i n  1984. Anglers t h a t  launched from 
Anchorage u t i l i z e d  t h r e e  d i f f e r e n t  boa t  types .  The dominant type  
(48.8%) was a boa t  powered by an outboard motor wi th  a p rope l l e r .  
Nearly 73% of t h e  motors used by these  a n g l e r s  were g r e a t e r  than 
75 horsepower. The lower r i v e r  f i s h e r y ,  composed of Burma Road and 
Anchorage a n g l e r s ,  caught 13,120 coho salmon o r  91.7% of t h e  t o t a l  
r i v e r ' s  ha rves t  dur ing  12 ,218  angler-days which i s  64.5% of t h e  t o t a l  
r i v e r ' s  e f f o r t .  

Parks  Highway a n g l e r s  harves ted  1,188 coho wi th  6,737 angler-days of 
e f f o r t .  These f i g u r e s  r ep resen t  8 .3  and 35.5% of t h e  r e s p e c t i v e  ha rves t  
and e f f o r t  t o t a l s  f o r  t h e  e n t i r e  r i v e r .  Coho ha rves t  p e r  hour was 
0.06 and 0.18 pe r  angler-day. Boat a n g l e r s  harves ted  971 coho salmon i n  
2,302 angler-days.  Coho ha rves t  per  hour w a s  0.08. Shore ang le r s  
harves ted  217 coho i n  4,435 angler-days a t  a ha rves t  per  hour of 0.02. 
Anglers t h a t  cha r t e red  comprised 40.0% of t h e  t o t a l  Parks  Highway boat  
f i s h i n g  e f f o r t ,  an inc rease  of 9.8% over  t h e  percentage of cha r t e red  
a n g l e r s  es t imated  i n  1983 (Bentz, 1984). These ang le r s  were u s u a l l y  
t r anspor t ed  t o  a downstream f i s h i n g  area, dropped o f f  and picked up 
aga in  l a t e r  i n  t h e  day, a l though c h a r t e r  ope ra to r s  would sometimes 
remain wi th  t h e i r  c l i e n t s  and guide them t o  d i f f e r e n t  areas. Chartered 
a n g l e r s  harves ted  40.2% of a l l  coho taken by boa t  a n g l e r s  i n  t h e  upper 
r i v e r .  Chartered boa t  a n g l e r s  experienced a s l i g h t l y  h ighe r  coho 
h a r v e s t  pe r  angler-day than  p r i v a t e  boa t  ang le r s  because t h e i r  average 
t r i p  was longer .  However, p r i v a t e  boa t  ang le r s  achieved a coho h a r v e s t  
p e r  hour of 0.09 which w a s  h ighe r  than t h e  0.08 ha rves t  per  hour 
recorded f o r  cha r t e red  ang le r s .  

Chartered a n g l e r s  a t  t h e  Parks Highway were t r anspor t ed  i n  two d i f f e r e n t  
types  of boa t s  (Table 4). The predominant type was a l a r g e  boat  powered 
by an outboard motor wi th  a j e t  u n i t ,  which was used by 99% of t h e  
cha r t e red  ang le r s .  Ninety-seven percent  of t h e s e  outboard motors were 
g r e a t e r  than  75 horsepower. P r i v a t e  boa t  a n g l e r s  u t i l i z e d  s i x  d i f f e r e n t  
boa t  types.  The most popular  type  used (42.8%) was a l s o  a boat  powered 
by an outboard motor w i th  a j e t  u n i t .  F i f ty -e igh t  percent  of t hese  
motors were g r e a t e r  than 75  horsepower and 37% were between 36 and 
75 horsepower. 

T o t a l  f i s h i n g  e f f o r t  f o r  coho salmon on t h e  L i t t l e  Sus i tna  River has  
increased  333%, from 4,380 angler-days i n  1981 t o  18,955 angler-days i n  
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1984. During t h i s  same per iod ,  e f f o r t  a t  t h e  Burma Road has  increased  
942% from 993 t o  10,344 angler-days (Table 3), making t h i s  t h e  f a s t e s t  
growing segment of t h e  coho salmon s p o r t  f i - 4 e r y  on t h e  e n t i r e  r i v e r .  
Coho ha rves t  a t  t h e  Burma Road has  increased  522% from 1981 through 
1984, while  t h e  e n t i r e  r i v e r ' s  ha rves t  has  increased  174% dur ing  the  
same per iod .  These impressive inc reases  i n  ha rves t  and e f f o r t  a t  t h e  
Burma Road a r e  a d i r e c t  r e s u l t  of improvements dur ing  t h e  p a s t  2 years 
t o  t h e  road t h a t  accesses  t h i s  po r t ion  of r i v e r .  With f u r t h e r  road 
improvements scheduled and support  f a c i l i t i e s  such a s  campgrounds, 
parking l o t s  and boat  launch s i tes  i n  t h e  planning s t a g e s ,  f i s h i n g  
e f f o r t  i n  t h e  lower r i v e r  i s  expected t o  cont inue  t o  inc rease  
s u b s t a n t i a l l y .  

While f i s h i n g  e f f o r t  has  s t e a d i l y  increased  a t  t h e  Burma Road, coho 
salmon ca t ch  pe r  u n i t  e f f o r t ,  expressed as ha rves t  per  hour ,  has  
decreased s u b s t a n t i a l l y  (F igure  2 ) .  Anglers experienced a s teady  
decrease  in ca tch  rates from 0.31 coho pe r  hour i n  1981 t o  0.10 i n  1983. 
Although t h e  ha rves t  per  hour increased  t o  0.21 i n  1984, when t h e  L i t t l e  
Sus i tna  River a t t a i n e d  a record in - r ive r  r e t u r n  of coho salmon, i t  d i d  
not  reach t h e  ha rves t  rates achieved i n  1981 and 1982 (Table 3). The 
lower ca t ch  pe r  u n i t  e f f o r t  i n  1984 can probably be a t t r i b u t e d  t o  
increased  angl ing  p res su re ,  boat  t r a f f i c  and gene ra l  d i s tu rbance  which 
u s u a l l y  alarms f i s h  confined i n  a smal l  s t ream such as t h e  L i t t l e  
Sus i tna .  

Harvest  and e f f o r t  estimates a t  t h e  Parks Highway are only comparable 
from 1982 t o  1984 because t h e  1981 census w a s  terminated prematurely on 
August 24 dur ing  the  peak of t h e  upstream f i s h e r y .  Angling e f f o r t  
increased  27% from 1982 t o  1984, while  coho salmon h a r v e s t  decreased 59% 
dur ing  the  same per iod  (Table 3 ) .  Harvest rates a l s o  dec l ined  from 
0.15 coho per  hour i n  1982 t o  0.06 i n  1984 even though 21,000 coho 
passed through t h e  f i s h e r y  and were enumerated i n  subsequent escapement 
counts  i n  1984, compared t o  escapement estimates of 6,800 i n  1982. The 
Parks Highway con t r ibu t ion  t o  t h e  t o t a l  r i v e r ' s  h a r v e s t  i n  1983 and 1984 
w a s  11.3 and 8.3%, r e spec t ive ly .  

One p o s s i b l e  f a c t o r  i n f luenc ing  t h e  coho ha rves t  i n  t h e  upper r i v e r  
f i s h e r y  could be flow cond i t ions  encountered by t h e  f i s h  upon e n t e r i n g  
t h e  lower r i v e r  from Cook I n l e t .  Schmidt (1984) repor ted  a p o s i t i v e  
r e l a t i o n s h i p  between water  l e v e l  o r  d i scharge  and upstream migra t ion  f o r  
coho salmon i n  a stream i n  sou theas t  Alaska. The g r e a t e s t  numbers of 
migra t ing  coho were observed during t h e  h ighes t  pe r iods  of d i scharge  
over  a 1.5-month per iod .  

It  has  a l s o  been observed t h a t  a f t e r  a d u l t  salmon have been i n  
f reshwater  f o r  some t i m e  and are i n  t h e  advanced s t a g e s  of sexual  
matura t ion ,  they become much more r e l u c t a n t  t o  t ake  b a i t  and e s s e n t i a l l y  
become less a v a i l a b l e  t o  a n g l e r s  (Steve Hammarstrom, pe r s .  comm., 1984). 

Discharge measurements on t h e  L i t t l e  Sus i tna  a r e  recorded a t  a 
U.S. Geological  Survey gauging s t a t i o n  loca ted  above t h e  Parks Highway 
a t  R.M. 100. During t h e  l a s t  2 weeks of Ju ly  and t h e  f i r s t  week of 
August when most of t h e  coho salmon e n t e r  t h e  r i v e r ,  t h e  average d a i l y  
d ischarge  i n  1982 was 953 c f s  (U.S.G.S., 1982). Dai ly  d ischarge  during 
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Figure 2 .  Harvest, e f f o r t  and harvest per hour of coho salmon 
a t  t h e  Burma Road access s i te ,  1981-1984. 
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t h e  same period i n  1983 and 1984 averaged 346 and 489 c f s ,  r e spec t ive ly  
(U.S.G.S., 1983; 1984, i n  p re s s ) .  

Coho salmon e n t e r i n g  t h e  L i t t l e  Sus i tna  i n  1982 encountered high 
d ischarges  and may have migrated r a p i d l y  t o  t h e  Parks Highway a r e a  i n  a 
sexua l ly  immature cond i t ion  and t h e r e f o r e  were more vu lne rab le  t o  
capture .  In 1983 and 1984, coho encountered low flow cond i t ions  and 
l a r g e  schools  of f i s h  were observed i n  t h e  shal low,  c l e a r  water  midway 
between t h e  Burma Road and Parks Highway f i s h e r i e s  f o r  s e v e r a l  weeks. 
These f i s h  may have r ipened sexua l ly  dur ing  t h i s  time. When flows 
subsequent ly  increased ,  t hese  maturing f i s h  migrated through t h e  upper 
r i v e r  f i s h e r y  and were not  i n t e r e s t e d  i n  t h e  a n g l e r s '  o f f e r i n g s .  
Another p o s s i b l e  explana t ion  f o r  t h e  h igher  coho ha rves t  by Parks 
Highway ang le r s  i n  1982 could be t h a t ,  due t o  high f lows,  boat  ang le r s  
were a b l e  t o  t r a v e l  f u r t h e r  downstream i n t o  areas normally i n a c c e s s i b l e  
because of shal low water cond i t ions  and were a b l e  t o  i n t e r c e p t  t h e  main 
group of f i s h  earlier than usua l .  

Weekly f i s h i n g  e f f o r t  i n  1984 i s  presented  i n  Table 5 f o r  Burma Road, 
Anchorage and Parks Highway ang le r s .  Peak e f f o r t  by Anchorage a n g l e r s  
occurred during t h e  week of J u l y  21-27, t h e  second week of t h e  lower 
r i v e r  creel census.  Burma Road angl ing e f f o r t  peaked t h e  fol lowing 
week, J u l y  28-August 3. The h ighes t  f i s h i n g  e f f o r t  i n  1984 occurred 1 
week l a t e r  than t h e  peak weeks i n  1983 f o r  both angl ing  groups i n  t h e  
lower r i v e r  (Bentz, 1984). Angling e f f o r t  a t  t h e  Parks Highway reached 
i t s  apex during t h e  f i r s t  week of t h e  upper r i v e r  census on J u l y  28-
August 3, which w a s  a l s o  t h e  week of h ighes t  e f f o r t  i n  1983. High 
angl ing  e f f o r t  e a r l y  i n  t h e  season a t  t h e  Parks Highway w a s  caused by 
l a r g e  numbers of sockeye salmon concent ra ted  a t  t h e  Lake Creek 
confluence.  Very few coho were a v a i l a b l e  i n  t h e  upper r i v e r  area a t  
t h i s  t i m e .  

Weekly ha rves t  and sex r a t i o s  are given i n  Table 6. The peak ha rves t  
f o r  Anchorage and Burma Road a n g l e r s  occurred during t h e  second and 
t h i r d  weeks of t h e  lower r i v e r  census,  r e spec t ive ly .  Peak e f f o r t  a t  t h e  
Parks Highway occurred dur ing  August 18-24, 3 t o  4 weeks l a t e r  than  peak , 

e f f o r t  i n  t h e  lower r i v e r .  This  i s  t h e  l a r g e s t  t i m e  d i f f e r e n c e  observed 
between peak ha rves t  pe r iods  a t  t h e  two f i s h e r i e s .  Peak ha rves t  pe r iods  
between t h e  lower and upper r i v e r  d i f f e r e d  by only 2 weeks i n  1982 and 
1983 (Bentz,  1983; 1984). 

Figure  3 provides  a comparison of coho salmon ha rves t  rates by week a t  
t h e  Burma Road and Parks Highway f i s h e r i e s  from 1982 through 1984. The 
Burma Road ha rves t  ra te  i n  1984 r o s e  during t h e  f i rs t  2 weeks of t h e  
census t o  1.08 coho per  angler-day and then dec l ined  dur ing  t h e  next  3 
weeks t o  0.50 coho pe r  angler-day dur ing  t h e  f i f t h  week. Harvest  r a t e s  
increased  t o  a seasonal  h igh  of 1.27 coho per  angler-day t h e  fol lowing 
week be fo re  t a p e r i n g  o f f  dur ing  t h e  f i n a l  2 weeks of t h e  census.  A very 
similar bimodal curve i n  h a r v e s t  r a t e s  a l s o  occurred i n  1983. Reasons 
f o r  t h i s  are unc lea r  a t  t h i s  t i m e .  Harvest rates a t  t h e  Parks Highway 
i n  1984 were a l s o  s imilar  i n  p a t t e r n  t o  1983. Coho salmon ha rves t  rates 
increased  from 0.06 coho pe r  angler-day dur ing  t h e  f i rs t  week of census 
t o  a peak of 0.52 i n  t h e  f o u r t h  week be fo re  f a l l i n g  dur ing  t h e  f i n a l  2 
weeks. 
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Table 5. Little Susitna River coho salmon fishing effort percentages by weekly period in 1984. 

7 /  14-7/20 7/21-?/  27 7 128-813 8 / 4 4 / 1 0  8/11-8117 8 /18-8 /24  8125-8/ 31 911-9/6 Total 

Burma Road 
Anglers* 

x 
709 

6 .8  

1,448 

14.0 

3.129 

30.2 

2,686 

26.0 

1,677 

16.2 

423 

4.1 

130 

1.3 

142 

1.4 

10,344 

100.0 

Anchorage 
Anglers 

x 
165 

8.8 

570 

30.4 

331 

17.7 

496 

26.5 

165 

8.8 

147 

7.8 

0 

0 

0 

0 

1,874 

100.0 

I
wl 
I
w 

Parks Highway 
Anglers* 

x 

Total Anglers 

x 

No Census 

... 
874 

4.6 

No Census 

... 
2.018 

10.6 

2,146 

31.8 

5,606 

29.6 

1,745 

25.9 

4,927 

26.0 

1,453 

21.6 

3,295 

17.4 

657 

9.7 

1,227 

6.5 

322 

4.8 

452 

2.4 

4 14 

6.2 

556 

2.9 

6,737 

100.0 

18,955 

100.0 

* Includes  both boat and shore anglers. 



Table 6. L i t t l e  S u s i t n a  River coho salmon ha rves t  percentages  and sex r a t i o s  by weekly period i n  1984. 

7/14-7120 7/21-71 27 7128-813 8/4-8110 aiii-aii7 8 118-81 24 8f 25-8 f 3 1 91 1-916 T o t a l  

Burma Road 
Harvest* 128 1,562 3,303 2,096 841 537 64 44 8,575 

% 1.5 18.2 38.5 24.4 9.8 6.3 0.8 0.5 100.0 

Sex Ra t io  
Male: Female 1.45: 1 .O 0.56: 1.0 0.62: 1.0 1.06:l.O 1.58: 1 .O 1.66: 1.0 0.87: 1.0 1.38:l.O 0.8O:l.O 

Anchorage Anglers 
Harvest** 539 1,654 857 1,096 359 40 0 0 4,545 

x 11.8 36.4 18.9 24.1 7.9 0.9 0 0 100.0 

Parks  Highway 
Harvest* 

No Census 
Conducted 

No Census 
Conducted 123 261 267 340 130 67 1,188 

1 

I 

cn 
E-

% 

Sex Ratio 
Ma1e:Female 

... 

... 
... 
... 

10.4 

0.64:l.O 

22.0 

0.58:l.O 

22.5 

0.64:l.O 

28.6 

1.O:l.O 

10.9 

1.06: 1 .O 

5.6 

1.67:l.O 

100.0 

0.75:l.O 

T o t a l  Harvest 667 3,216 4,283 3,453 1,467 917 194 1 1 1  14,308 

x 4.7 22.5 29.9 24.1 10.2 6.4 1.4 -.8 100.0 

Sex Ra t io  
Male: Female 1.45:l.O 0.56: 1 .O 0.62: 1.0 1.O:l.O 1.32:l.O 1.47: 1.0 0.97: 1.0 1.45:l.O 0.80:l.O 

* 
** Bio log ica l  d a t a  no t  co l l ec t ed  for coho caught by Anchorage anglers .  

Inc ludes  both boat and shore anglers .  
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The male t o  female sex  r a t i o  of coho salmon harves ted  a t  t h e  Burma Road 
s p o r t  f i s h e r y  w a s  0.80:l.O and 0.75:l.O a t  t h e  Parks Highway. The 
combined sex r a t i o  of a l l  coho harves ted  i n  1984 w a s  0.8O:l.O. The 
combined sex  r a t i o s  a t  t h e  Burma Road and F - r k s  Highway i n  1981, 1982 
and 1983 w e r e  1.13:1.0, 0.69:l.O and 0.88:1.0, r e s p e c t i v e l y  (Bentz, 
1982-1984). Weekly sex  r a t i o s  a t  t h e  Burma Road have followed a s imilar  
p a t t e r n  t h e  l a s t  3 years .  During t h e  beginning of t h e  census t h e  
ha rves t  i s  predominately female coho. A s  t h e  season p rogres ses ,  a 
gradual  s h i f t  t o  a male dominant ha rves t  occurs .  Th i s  same seasonal  
s h i f t  from a female- t o  male-dominant ha rves t  has  a l s o  been observed a t  
t he  Parks Highway i n  1982 and 1984. The smal l  number of coho observed 
dur ing  t h e  1983 Parks Highway census prec ludes  comparison. 

Sex r a t i o s  were compared f o r  gu t t ed  and ungut ted coho a t  both census 
l o c a t i o n s  i n  1984. It w a s  assumed t h a t  t h e  sex  of gu t t ed  f i s h  was 
always c o r r e c t  because t h e  ang le r  observed t h e  sex  products  as they were 
removed during t h e  c leaning  process .  Census personnel  determined t h e  
sex of ungut ted f i s h  by examination of e x t e r n a l  s exua l  c h a r a c t e r i s t i c s .  
A chi-square t e s t  (P=0.05) w a s  used t o  determine t h a t  t h e r e  w a s  no 
s i g n i f i c a n t  d i f f e r e n c e  between gu t t ed  and ungut ted sex r a t i o s  f o r  coho 
salmon a t  t h e  Burma Road. These r a t i o s  were s i g n i f i c a n t l y  d i f f e r e n t  a t  
t h e  Parks Highway, but  t h e  sample s i z e  of g u t t e d  coho w a s  on ly  23 f i s h  
f o r  t h e  e n t i r e  season which w a s  t oo  small  f o r  a v a l i d  comparison. 
Census personnel  a t  t h e  Burma Road tend t o  i d e n t i f y  males as females.  
Most coho harves ted  i n  t h e  lower r i v e r  have j u s t  re-entered f r e s h  water 
and e x h i b i t  few of t h e  e x t e r n a l  s exua l  c h a r a c t e r i s t i c s  t h a t  become more 
pronounced as matura t ion  occurs .  The oppos i t e  s i t u a t i o n  w a s  t r u e  f o r  
t h e  Parks Highway. Census personnel  tended t o  i d e n t i f y  females as 
males. When coho reach  t h e  upper r i v e r ,  70 m i l e s  from sa l t  water, they 
are o f t e n  i n  advanced s t a g e s  of s exua l  matura t ion .  Some female coho had 
developed e x t e r n a l  c h a r a c t e r i s t i c s  s imilar  t o  those  of males and were 
m i s i d e n t i f i e d .  

A comparison of mid-eye t o  f o r k  l eng th  and weight d a t a  of coho salmon 
harves ted  a t  t h e  Burma Road and Parks Highway i n  1984 is  presented i n  
Table 7. Male coho were s l i g h t l y  longer  and n e a r l y  2 pounds heavier  
than females a t  t h e  Burma Road i n  1984. Males harves ted  i n  1981 and 
1983 a t  t h e  Burma Road were a l s o  longer  and heav ie r  (Bentz,  1982; 1984). 
The combined weight f o r  male and female coho of 9.31 pounds i n  1984 i s  
s u b s t a n t i a l l y  h ighe r  than t h e  combined weight of 7.81. and 7.88 pounds 
recorded i n  1981 and 1983, r e spec t ive ly .  This  may be i n d i c a t i v e  of 
b e t t e r  marine feeding  cond i t ions ,  r e s u l t i n g  i n  a h ighe r  ocean s u r v i v a l  
rate. 

Anglers a t  t h e  L i t t l e  Sus i tna  River  a l s o  harves ted  an es t imated  2,971 
sockeye, 808 chum and 730 pink salmon dur ing  t h e  c r e e l  census.  Parks 
Highway ang le r s  harves ted  2,918 sockeye and 387 chum salmon. Boat 
a n g l e r s  i n  t h e  upper r i v e r  f i s h e r y  harves ted  90% of a l l  sockeye salmon 
caught throughout t h e  r i v e r .  Most of t h e s e  a n g l e r s  f i s h e d  a t  t h e  Lake 
Creek confluence,  8 r i v e r  m i l e s  below t h e  Parks Highway br idge .  Burma 
Road ang le r s  caught 53 sockeye, 730 pink  and 421 chum salmon. T o t a l  
s easona l  h a r v e s t  f o r  sockeye and chum salmon w a s  presumed t o  be a t  least  
double t h e s e  f i g u r e s  as t h e  c r e e l  census programs began dur ing  t h e  peak 
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Table 7 .  Comparison of mid-eye to fork length and weight data of coho salmon harvested a t  the 
Burma Road and Parks Highway access  s i tes  of the L i t t l e  Susitna River i n  1984. 

Locat ion n -
X 

Length (cm) 
+- SD Range n -

X 

Weight ( l b )  
+- SD Range 

Burma Road 

Females 624 59.30 3.22 43.0-68.0 236 8.44 1.45 4.0-13.0 

Males 567 60.92 4.37 30.0-69.0 191 10.38 2 . 2 1  2.5-15 .O 

Combined 1191 60.08 3.89 30.0-69.0 427 9.31 2.06 2.5-15.0 

Parks Highway 

Females 48 57.60 4.82 43.0-67.0 38 6.92 1.90 3.0-10.5 

Males 46 60.52 3.53 49.0-67.0 35 9.19 1.71 5.5-12.5 

Combined 94 59.03 4.46 43.0-67.0 73 8.00 2.13 3.0-12.5 



of migra t ions  f o r  both spec ie s .  Over 80% of t h e  sockeye ha rves t  a t  t h e  
Parks Highway occurred dur ing  t h e  f i r s t  2 weeks of t h e  census and 80% of 
a l l  chums harves ted  a t  t h e  Burma road were ca-vght dur ing  t h e  f i r s t  week. 
Harvest  of both s p e c i e s  dropped sha rp ly  dur ing  succeeding weeks. 

L i f e  His tory  S tud ie s  

Escapement surveys dur ing  previous  yea r s  have determined t h a t  t he  
ma jo r i ty  of coho spawning i n  t h e  L i t t l e  Sus i tna  River occurs  from the  
Edgerton Parks b r idge  a t  R.M. 98 downstream t o  t h e  Shrock Road b r idge  a t  
R.M. 85 (Figure 1). Limited spawning occurs  from R.M. 85 downstream t o  
t h e  Lake Creek confluence a t  R.M. 62. The peak spawning per iod  usua l ly  
occurs  w i t h i n  t h e  l a s t  10 days of September through t h e  f i r s t  10 days of 
October. 

I n  1984 pre l iminary  spawning counts  t o  determine peak spawning t i m e  were 
conducted by f o o t  and h e l i c o p t e r  surveys throughout mid-September. 
Based on these  pre l iminary  surveys ,  ex tens ive  escapement counts  were 
conducted on September 26 by f o o t  and h e l i c o p t e r .  Hel icopter  surveys 
were conducted from t h e  Hatcher Pass  Roadhouse (R.M. 105) t o  t h e  Lake 
Creek confluence (R.M. 62). A t o t a l  of 20,990 coho were enumerated 
wi th in  t h i s  43-mile s e c t i o n  of r iver .  Foot surveys were conducted from 
R.M. 98 t o  R.M. 82 wi th  a t o t a l  of 16,444 coho observed. The 20,990 
coho escapement i n  1984 i s  t h e  h ighes t  s i n c e  counts  were i n i t i a t e d  i n  
1978 (Table 8). The h ighes t  spawning concen t r a t ions  were between R.M. 
85 and 93 with  1,513 coho per  r i v e r  m i l e  observed. P r i o r  escapement 
e s t ima tes  have ranged from 2,666 i n  1983 t o  6,800 i n  1982. The t o t a l  
coho salmon r e t u r n  t o  t h e  L i t t l e  Sus i tna  River  i n  1984 w a s  es t imated  a t  
35,298, of which t h e  s p o r t  f i s h e r y  harves ted  14,308 o r  41% of the  
i n - r i v e r  r e t u r n .  

Hel icopter  counts  were h ighe r  than f o o t  counts  i n  two out  of four  
e s t a b l i s h e d  index areas where both h e l i c o p t e r  and f o o t  surveys were 
conducted. This  i s  con t r a ry  t o  count comparisons between t h e  two survey 
types  during 1983 w i t h i n  t h e  same index a r e a s ,  when only 36% of t h e  coho 
counted by f o o t  were observed by h e l i c o p t e r  surveys (Bentz, 1984). 
Hel icopter  counts  were h igher  than f o o t  counts  i n  1984 because as the  
t r a d i t i o n a l  spawning areas became overcrowded, l a r g e  numbers of f i s h  
moved i n t o  l a t e r a l  t r i b u t a r i e s  o r  s i d e  channels  which are normally not  
u t i l i z e d  as spawning areas by many coho. Hel icopter  survey crews were 
a b l e  t o  count f i s h  i n  t h e s e  numerous areas branching o f f  from t h e  main 
r i v e r  channel.  However, f o o t  survey crews could n o t  survey t h e s e  a reas  
and s t i l l  complete t h e i r  counts  dur ing  day l igh t  hours.  

Adult coho salmon were captured a t  t h e  f ishwheel  s i t e  loca ted  a t  R.M. 20 
from J u l y  16 through August 5. A t o t a l  of 51 coho were jaw-tagged and 
r e l eased  dur ing  t h i s  per iod .  The f i shwheel  captured 41 coho and 10 were 
caught by hook and l i n e .  Peak cap tu re  rates occurred dur ing  t h e  second 
week of t h e  c r e e l  census,  J u l y  21-27, when 20 coho were tagged. 
Seventy-one sockeye, 88 pink  and 120 chum salmon were a l s o  captured i n  
t h e  f i shwheel ,  tagged and r e l eased .  
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Table 8. Coho salmon peak escapement counts on the Little Susitna River, 

1978-1984. 

Year Escapement Counts 


1978 6,156 

* 1979 

1980 * 

1981 6,750 

1982 6,800 

1983 2,666 

1984 20,990 

* Surveys were not conducted because of persistent high water and poor 
counting conditions during the coho spawning period. 
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Low flow condi t ions ,  which p e r s i s t e d  dur ing  most of t h e  tagging program, 
were f e l t  t o  be t h e  major cause f o r  t h e  poor capture  r a t e  of coho salmon 
a t  t h e  fishwheel.  Flows were 50 t o  66% low-r than those  recorded i n  
1981 and 1982 during t h e  same period (U.S.G.s., 1981-1982). The r i v e r  
w a s  low and t h e  water unusual ly  c l e a r  during the  per iod when the  
major i ty  of coho salmon migrated p a s t  t h e  f ishwheel .  Groups of coho 
were observed moving upstream toward t h e  f ishwheel,  s topping j u s t  s h o r t  
of i t  and then moving i n  a wide a r c  around i t  before  cont inuing 
upstream. 

One tagged coho w a s  recaptured i n  t h e  s p o r t  f i s h e r y  10 days a f t e r  
release, a t  t h e  Lake Creek confluence (R.M. 62).  Four tagged sockeye 
were recaptured by ang le r s  a t  Lake Creek. Migration t i m e  ranged from 5 
t o  8 days. Three tagged sockeye moved out of t h e  L i t t l e  Sus i tna  a f t e r  
release and were recaptured i n  commercial se t  n e t s  along t h e  northern 
Cook I n l e t  beaches. Two of t h e  t h r e e  f i s h  were recaptured east of the  
mouth of t h e  L i t t l e  Sus i tna  and one w a s  n e t t e d  w e s t  of t h e  mouth. Time 
from r e l e a s e  t o  recapture  ranged from 5 t o  18 days. No o t h e r  jaw-tagged 
salmon were repor ted  recaptured  i n  t h e  s p o r t  o r  commercial f i s h e r i e s  and 
none w e r e  observed during escapement surveys.  

Coho salmon used i n  t h e  r a d i o  te lemet ry  s tudy were captured a t  the 
f ishwheel  s i t e  from J u l y  20 through August 4 .  A t o t a l  of 42 coho were 
tagged wi th  both a j a w  t a g  and a low frequency r a d i o  t r a n s m i t t e r  and 
r e l eased .  A l l  coho captured a t  R.M. 20 had j u s t  re-entered f r e s h  water 
and nea r ly  a l l  exh ib i t ed  marine c h a r a c t e r i s t i c s ,  such as e x t e r n a l  
copepods (commonly c a l l e d  "sea l ice") ,  b r i g h t  shiny bodies  and loose 
s c a l e s .  Twenty coho were captured i n  t h e  f ishwheel  and 17  were c o l l e c t -
ed by hook and l i n e .  Capture method could not  be determined f o r  5 coho 
because f i s h  captured by hook and l i n e  were put  i n  t h e  holding pen which 
a l ready  contained coho captured by t h e  fishwheel.  When these  coho were 
radio-tagged, s tudy personnel  could not  i d e n t i f y  t h e  type  of capture .  

A second group of seven coho were captured by hook and l i n e  a t  R.M. 31 
on August 15 and tagged wi th  a j a w  t a g  and r a d i o  t r a n s m i t t e r .  These 
coho had r ead jus t ed  t o  t h e  f reshwater  environment and had begun t o  
mature sexua l ly ,  A l l  of t hese  f i s h  exh ib i t ed  e x t e r n a l  c h a r a c t e r i s t i c s  
of coho near ing  spawning such as dark  pink o r  red bodies ,  imbedded 
s c a l e s  and a pronounced kype on t h e  males. 

It w a s  assumed t h a t  coho which reached the  Lake Creek confluence a t  
R.M. 62 o r  above exhib i ted  behavior l i k e  t h a t  of untagged coho. The 
confluence area i s  t h e  most downstream area where coho salmon spawning 
of any magnitude have been observed. Coho which d id  not  reach t h i s  
lower end of t h e  spawning area were assumed t o  be e x h i b i t i n g  abnormal 
behavior.  

Only fou r  o r  9.5% of t h e  42 coho r a d i o  tagged a t  t h e  f ishwheel  reached 
t h e  Lake Creek confluence.  Three of these  f i s h  were captured i n  t h e  
f ishwheel  and t h e  o the r  w a s  caught on hook and l i n e .  Only two of t h e  
four  coho which reached t h e  Lake Creek confluence migrated p a s t  t he  
Parks Highway br idge  a t  R.M. 70 and only one f i s h  reached t h e  main 
spawning area which begins  a t  R.M. 85. One coho w a s  recaptured by an 
ang le r  a t  t h e  Lake Creek confluence 24 days a f t e r  being re leased .  
Average upstream migra t ion  rates of t h e  four  coho ranged from 1.3 t o  
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3.4 m i l e s  p e r  day w i t h  a mean rate of 2.2 m i l e s  p e r  day. Maximum 
upstream m i g r a t i o n  rates ranged from 3.3 t o  5.9 m i l e s  p e r  day and 
averaged 4.9 m i l e s .  These m i g r a t i o n  rates are similar t o  t h e  
1.8 average  and 4.8 maximum m i l e s  p e r  day m i g r a t i o n  rates recorded  f o r  
seven radio- tagged coho i n  t h e  L i t t l e  S u s i t n a  i n  1982 (Bentz ,  1983).  

Twenty-four of t h e  remaining 38 coho r a d i o  tagged a t  R.M. 20 which d i d  
n o t  r e a c h  t h e  Lake Creek conf luence  migra ted  upstream a f t e r  release from 
1 t o  13 days.  Upstream movement then ceased and t h e  f i s h  moved down-
s t ream p a s t  t h e  release s i te  and were recorded on t h e  d a t a  l o g g e r  
l o c a t e d  a t  R.M. 19. This  downstream movement began w i t h i n  7 days a f t e r  
release f o r  88% of t h e  f i s h .  They remained below t h e  d a t a  l o g g e r  f o r  
t h e  d u r a t i o n  of t h e  t e l e m e t r y  s t u d y  and were presumed dead. M o r t a l i t y  
was probably caused by stress from c a p t u r e  and handl ing  d u r i n g  t a g g i n g  
o p e r a t i o n s .  F ive  radio- tagged coho moved downstream immediately a f t e r  
r e l e a s e  and remained t h e r e  throughout  t h e  s t u d y  and were a l s o  presumed 
dead. 

Seven radio- tagged coho migra ted  upstream from 1 t o  22 miles,  ceased  a l l  
movement and t h e  t r a n s m i t t e r  l o c a t i o n  remained c o n s t a n t  f o r  t h e  d u r a t i o n  
of t h e  s t u d y .  T h i s  l a c k  of movement could have been caused by t h e  d e a t h  
of t h e  f i s h  and t h e  c a r c a s s ,  s t i l l  c o n t a i n i n g  t h e  t r a n s m i t t e r ,  b e i n g  
lodged o u t  of view of t h e  t r a c k i n g  personnel .  A more probable  cause  i s  
t h a t  t h e  f i s h  r e g u r g i t a t e d ,  o r  f o r c e d  t h e  t r a n s m i t t e r  from i t s  stomach, 
and t h e  t r a n s m i t t e r  sank t o  t h e  r iver  bottom where i t  became lodged. 
Three coho r e g u r g i t a t e d  t h e  r a d i o  t r a n s m i t t e r  w i t h i n  6 h o u r s  a f t e r  
t r a n s m i t t e r  i n s e r t i o n  w h i l e  b e i n g  h e l d  i n  t h e  recovery  t a n k  a t  t h e  
f i shwheel .  Other  coho t e l e m e t r y  r e s e a r c h e r s  i n  Alaska have a l s o  exper-  
ienced  r e g u r g i t a t i o n  problems ( C a r l  Burger ,  p e r s .  comm., 1982).  Two 
r a d i o  t r a n s m i t t e r s  f a i l e d  w i t h i n  48 h o u r s  a f t e r  e n t e r i n g  t h e  w a t e r  due 
t o  a f requency change o r  l e a k  i n  t h e  t r a n s m i t t e r  c a p s u l e  and t h e  f i s h  
were n o t  l o c a t e d  a g a i n .  

F ive  o r  71.4% of t h e  seven coho radio- tagged a t  R.M. 31 reached t h e  Lake 
Creek conf luence .  A l l  of  t h e s e  f i s h  migra ted  p a s t  t h e  Parks  Highway 
b r i d g e  and f o u r  reached t h e  main spawning area which b e g i n s  a t  R.M. 85. 
Average upstream m i g r a t i o n  rates ranged from 1 .3  t o  2.1 mi les  p e r  day 
w i t h  a mean ra te  of 1.9 m i l e s  p e r  day. Maximum upstream m i g r a t i o n  rates 
ranged from 2.3 t o  6.8 m i l e s  p e r  day and averaged 4.1 m i l e s  p e r  day. 

Of t h e  remaining two coho r a d i o  tagged a t  R.M. 31 which d i d  n o t  r e a c h  
t h e  Lake Creek conf luence ,  one f i s h  migra ted  ups t ream 0.8 m i l e s  i n  
2 days and t h e  r a d i o  s i g n a l  w a s  n o t  l o c a t e d  aga in  d u r i n g  t h e  s tudy .  
Presumably t h e  t r a n s m i t t e r  f a i l e d .  The o t h e r  f i s h  migra ted  upstream 
2.8 m i l e s  i n  6 days and remained a t  t h i s  l o c a t i o n  f o r  8 days.  It t h e n  
moved downstream 4.5 m i l e s  i n  2 days and t h e  r a d i o  s i g n a l  w a s  n o t  
l o c a t e d  a g a i n .  

There w a s  a s i g n i f i c a n t  d i f f e r e n c e  between t h e  two groups of coho r a d i o  
tagged i n  response  t o  stress from c a p t u r e  and h a n d l i n g .  The coho tagged 
a t  R.M. 31, which had presumably completed t h e  complex osmoregulatory 
changes a s s o c i a t e d  w i t h  r e - e n t e r i n g  f r e s h w a t e r ,  were a b l e  t o  recover  
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from these  tagging stresses and cont inue  upstream wi th  t h e  main body of 
untagged coho t o  t h e  spawning a rea .  The coho r a d i o  tagged a t  t h e  
f ishwheel  were probably a l r eady  undergoing na”  J r a l  osmoregulatory stress 
and were no t  a b l e  t o  cope wi th  t h e  a d d i t i o n a l  stresses from cap tu re  and 
handl ing.  These f ind ings  are s i m i l a r  t o  t h e  r e s u l t s  of experiments 
conducted on two groups of coho i n  d i f f e r e n t  phases of sexual  matura t ion  
i n  1983 (Bentz,  1984). Coho which have j u s t  re-entered f r e s h  water are 
very  f r a g i l e .  Any s t u d i e s  involv ing  cap tu re  o r  handl ing of coho during 
t h i s  per iod  must be designed t o  e l imina te  stress as much as p o s s i b l e  t o  
ensure  s u r v i v a l  and normal behavior  a f t e r  release. 
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